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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

e Over 20 years of crafting and analyzing infectious
disease models

* Pandemic response for Influenza, Ebola, Zika, and others
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Overview

* Goal: Understand impact of COVID-19 mitigations in Virginia
* Approach:

* Calibrate explanatory mechanistic model to observed cases
* Project based on scenarios for next 4 months
* Consider a range of possible mitigation effects in "what-if" scenarios

* Outcomes:
* ||, Confirmed, Hospitalized, ICU, Ventilated, Death
* Geographic spread over time, case counts, healthcare burdens
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates and hospitalizations continue to dramatic decline

* VA 7-day mean daily case rate has eased down to 10/100K from 11/100K
e USis also down to 9/100K (from 10/100K)

* BA.2 subvariant growth has resumed, remains slower than observed in Europe, though should be

dominant in the coming weeks

The situation continues to change. Models continue to be updated regularly.



Situation Assessment
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County level RT-PCR test positivity

-: <5.0% (or <20 tests in past 14 days)
Yellow: 5.0%-10.0% (or <500 tests and <2000
tests/100k and >10% positivity over 14 days)
-: >10.0% (and not “Green” or “Yellow”)
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District Trajectories

Hockey stick fit
. . . . . Portsmouth
Goal: Define epochs of a Health District’s COVID-19 incidence o= T
to characterize the current trajectory e I
Method: Find recent peak and use hockey stick fit to find ' i
inflection point afterwards, then use this period’s slope to ?
define the trajectory ] e - o

Apr
2020

Description Weekly Case Rate # Districts
P (per 100K) bounds (prev week)
Declining Sustained decreases following a recent peak below -0.9 35 (35)
Steady level with minimal trend up or down above -0.9 and below 0.5 0 (0)

Sustained growth not rapid enough to be considered

above 0.5 and below 2.5 0 (0)
a Surge
Currently experiencing sustained rapid and
In Surge significant growth 2.5 or greater 0 (0)
il UNIVERSITYsVIRGINIA
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District Trajectories — last 10 weeks

Plateau

Slow Growth

# Districts

prev week)

31(35)
1(0)
3(0)
0 (0)

Curve shows smoothed case rate (per 100K)
Trajectories of states in label & chart box
Case Rate curve colored by Reproductive

number

Cumberland - Declining

‘Casea/100K - No Semocthng
— Casexncor
Charge pont

§ 888

25-Mar-22

New River - Declining

Cases/105% - N Stunothing

West P
[EmTe—

— e

1 === changepore

o doe

wo

Alleghany

Declining

R EEE]

H

Central Shenandoah - Declining
B

. E ¥ EBES L EFHEEREE

L EBEREREE

Lord Fairfax - Declining

LEBESEERE

heport Gate

Arlington - Declining

Report Date

Rappahannock - Declining

Report Dote

Prince William - Declining

seport Oate

Alexandria - Declining
B

200

15<=R<2
1l1<=R<15
09<=R<1.1
0.5<=R<0.9
0.2<=R<0.5
R<0.2

VA Declining

Report Oate

[T p—
100K

feport onte

Henrico - Declining

‘Cares 100K - Mo Smocthiog |

o
o0
Peport Date

Lo 1
oo | — o i =
» | “
s00f 2 H
i 00
w0 H
H w0
00 i ot
) H 00
100 i 10
R Ta T L T T T T T O T T T
- o o o o wr pn b e ~ b vr - e vor - b e
o 2 23 2m oz 0z
Resort oute Aegor cate heportoute heport e Raport Owe
Piedmont - Plateau Richmond - Declining - Peninsula - Declining - _m
Catex100K - ho Smocehing 1 70 [ Casexaoor - wo Smocehing 7 I Casesncox - vo Smosetion Cases 106K - Mo Smacthen T ———
w0 | — casenncox w0 | — casenncox 1000 | — casesnoo
Change ot Change roet = Crange ol
00 | 22 prom aee 200 | 2 promaa so0 | - rem ace
0 H 0 1§ H
i H wo
00 H 0 H
- H o H
200 200 H {
100 /\ o i 00
F i ettt T A e
L R T T L T T T T T
o o v - o v - e v
2 7 o2
Peport e peport e heport e
Western Tidewater - Declining Chesapeake - Declining Portsmouth - Declining
[ e —r— 200 [ Caren006 - o Smootheg
sescon 2000

Change pomt
From dte

s EHBEESE

il UNIVERSITYsVIRGINIA

BIOCOMPLEXITY INSTITUTE




CDC’s new COVID-19 Community Levels

What Prevention Steps Should You Take Based on Your

COVID-19 Community Level?

s Stay up to date with COVID-19 ¢ |Ifyou are at high risk for severe

vaccines illness, talk to your healthcare
* Gettested if you have provider about whether you
symptoms need to wear a mask and take
other precautions
* Stay up to date with COVID-19
vaccines

* Get tested if you have symptoms

People may choose to mask at any time. People with symptoms, a positive test, or exposure to someone with COVID-19

should wear a mask.

COVID-19 Community Levels — Use the Highest Level that Applies to Your Community

New COVID-19

Cases
Indicators Medium

New COVID-19 admissions per 100,000
. 10.0-19.9
population (7-day total)

Percent of staffed inpatient beds
occupied by COVID-19 patients (7-day 10.0-14.9%
average)

Per 100,000 people
in the past 7 days

Fewer than 200

New COVID-19 admissions per 100,000

<
population (7-day total) DL LCC
240D OF IS Percent of staffed inpatient beds
occupied by COVID-19 patients (7-day NA <10.0%

average)

The COVID-19 community level is determined by the higher of the new admissions and inpatient beds metrics,

based on the current level of new cases per 100.000 population in the past 7 davs

25-Mar-22

* Wear a mask indoors in public

+ Stay up to date with COVID-19
vaccines

* Get tested if you have symptoms

* Additional precautions may be

needed for people at high risk
for severe illness

Legend

@© High
© Low
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CDC Data Tracker Portal
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https://www.cdc.gov/coronavirus/2019-ncov/your-health/covid-by-county.html

CDC’s new COVID-19 Community Levels

Red outline indicates county had 200 or
more cases per 100k in last week

High_single <
Medium_both

M Low_both (
Medium_single’ > ‘t

Pale color indicates only one of beds or
occupancy set the level for this county

Dark color indicates bo
occupancy set the leve

COVID-19 Community Levels - Use the Highest Level that Applies to Your Community

. o .

Virginia Beac|
New COVID-19
Cases

Indicators
Per 100,000 people
in the past 7 days

New COVID-19 admissions per 100,000
population (7-day total)

10.0-19.9

Fewer than 200 Percent of staffed inpatient beds

occupied by COVID-19 patients (7-day 10.0-14.9%
average)

New COVID-19 admissions per 100,000
population (7-day total)
ARG Percent of staffed inpatient beds
occupied by COVID-19 patients (7-day
average)

hhhhhhhhh

= The COVID-19 community level is determined by the higher of the new admissions and inpatient beds metrics,

!Tmﬁ UNIVERSITqu‘VIRGINIA based on the current level of new cases per 100.000 population in the past 7 davs

25-Mar-22 Data from: CDC Data Tracker Portal BIOCOMPLEXITY INSTITUTE 1o
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District Trajectories with Community Levels
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Estimating Daily Reproductive Number —

Redistributed gap
March 22"d Estimates

Date Confirmed Date Confirmed

VA state-wide RE with 7 day moving window by confirmation date redistributed GT 2022-03-21 VA RE by VHASS region with 7 day moving window by confirmation date redistributed GT 2022-03-21
18

number

Region .
& Re Diff Last Week :
State-wide 0.593 -0.155
Central 0.397 -0.456 ’ :
Eastern 0.436 -0.642
Far SW 0.456 -0.116 Skipping Weekend Reports & holidays biases estimates
Near SW 0.669 0.145 Redistributed “big” report day to fill in gaps, and then estimate R from
Northern 0.818 -0.020 smoothed” time series =
Irginia
Northwest 0.656 -0.073 Y
Methodology
* Wallinga-Teunis method (EpiEstim?) for cases by confirmation date 2000
Serial interval: Discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020) 4000 - m
Using Confirmation date since due to increasingly unstable estimates from onset date due to backfill M
1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate o
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1
November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133 ojl;n " o = 12

25-Mar-22

2021
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Vaccination Administration in Virginia

Vaccine Doses administered:

* Doses administered rates approach levels first experienced when vaccines were first available
e Considerable reduction in vaccination rate experienced since mid-January

* Third dose administration outpaces 15t dose

All Doses - Daily
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Mask Usage

Self-reported mask usage continues to fall
e US and VA experienced similar decreases

* Mask wearing remains lower amongst unvaccinated especially among least willing to be vaccinated

variable

PEOPLE WEARING MASKS CHART

— No, definitely not
People Wearing Masks in Virginia

~ No, probably not
per 100 people . - Vaccinated
. Fri Mar18: — Yes, definitely
: — Yes, probably
70-

60-

50-

Proportion

11/28/2021  12/12  12/26 0109  01/23 | 02/06  02/20  03/06  03/20
Date

Delphi Group, delphi.cmu.edu/covidcast

All Dates

b
e Virginia e United States 0.1-
45.71 per 100 43.16 per 100
0 A 0 T 1 T T T 1 | | | |
June August October December February
Date
fiili UNIVERSITY VIRGINIA Data Source: https://covidcast.cmu.edu
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SARS-CoV?2 Variants of Concern

United States Virginia

-1 1o | == Bal
10 P BALL

Emerging new variants will alter the future trajectories -= =5
of pandemic and have implications for future control - .

H

* Emerging variants can:
* Increase transmissibility

Prevalence
Prevalence

* Increase severity (more hospitalizations and/or deaths)

e Limit immunity provided by prior infection and vaccinations

Genomic surveillance remains very limited oo s e
* Challenges ability to estimate impact in US to date and

. . . . . . Use the controls to focus on a specific region and/or 1-week interval X
estimation of arrival and potential impact in future L — e e
HHS Region 3: 12/12/2021 - 3/19/2022 HHS Region 3: 3/13/2022 - 3/19/2022 NOWCAST
-.----- Omicron Prevalence g e, D e, s
+5:484K United o0% ) WHOlsbsl Linesge®  USClass %Tolal  95%R)
Alpha B.1.1.7 201 (V1) +5:459R Kingdom, 18-Dec-2020 bt . e e e e
see CDCnowcastforweek = _HEEERRENNEEERE - o
Beta B.A.351  GH501Y.V2 20H (V2) +SIL18F z:‘;':';(‘;‘zf:“' 18-Dec-2020 ending March 19th shows 5 1k : o Vo e mesres
N o - - o E
Gamma P1 GR/501Y.V3 20J (V3) +S:681H :r:vz-IIZlUZU 11-Jan-2021 306 BAZ In Reglon 3 (19/0 LI Delta B16172 VOC  00% 00-00%
+S:417N IaSt weEk) i : Other Other* 00%  0.0-00
. India, VOI: 4-Apr-2021
Delta B.1.617.2 G/M478K.V1 21A, 211, 21J lvaagaic Oct-2020 VOC: 11-May-2021
. USA now at 35%
ple VUM: 24-Nov-2021
Omicron*  B.1.1.529 GRA 21K, 21L +R346K countries,
Nov-2021  VOC: 26-Nov-2021
S
#7EORN
e ;ﬁ & World Health HO
WS Organization YY1

S
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https://www.cdc.gov/coronavirus/2019-ncov/transmission/variant-cases.html
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/

SARS-CoV?2 BA.2 subvariant Tracking

BA.2 subvariant growing rapidly in some European countries

* Both Delta and the Omicron BA.2 subvariant don’t have the SGTF
signal with PCR tests, so the reduction caused by Omicron BA.1
SGTF can be an imperfect signal for increased BA.2

e Subvariant BA.2 in all HHS regions of USA, Region 3 (includes VA)
has highest estimated prevalence

* BA.2 is now majority subvariant in most northern European
countries and India and some neighbors

A ! _,‘! / l __AR | . .
® Japan [ ]

B 21A (Delta)

211 (Delta)

B 21J (Delta)

B 21K (Omicron)

21L (Omicron ) l

CoVariants.org a'u’.w‘sUNIVERSITYngIRGINIA
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Yale- New Haven

S-gene target failure (SGTF) data from Yale-New Haven Hospital (Ci
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https://covidtrackerct.com/variant-surveillance/
https://searchcovid.info/dashboards/omicron-estimates/
https://covariants.org/per-country

SARS-CoV-2 positive test result VE fully adjusted
Characteristic Total no. (%) % (95% CI)* Waning trend p valuett

Pa n d e m I C P u b S Any mRNA vaccine, 3 doses 10,957 471 (4) 93 (92-94) <0.001

<2 mos 7,332 221(3) 95 (94-95)
. . . 2-3 mos 3,413 211 (6) 91 (89-92)
1. CDC Study Vaccine effectiveness against severe outcomes >4 mos 212 39(18) 81 (72-87)
i rd nd i i Delta-predominant period
hlgher qfter a3 do.se.: than after the 2 % thpugh wanes with time  Delte-predominan 26214 14,445 (40) B B
2. High immunogenicity of mRNA vaccines is achieved Any mRNA vaccine, 2 doses 38,707 3315(9) 85 (84-85) <0.001
: : <2 mos 1,574 49 (3) 94 (92-96)
after three doses with antibody levels restored by a fourth dose. ;5> 2790 15406 o1 (89-92)
Fourth dose displayed reduced vaccine efficacy against infections 4mes 3129 192(6) 90 (89-92)
. =5 mos 31,214 2,920 (9) 82 (82-83)
in young health care workers Any mRNA vaccine, 3 doses 8,124 195 (2) 95 (95-96) <0.001
: <2 mos 6,071 118 (2) 96 (95-97)
3. Though Omicron BA.l apq BA.2 eyade .human plasma . Sy 2030 7400 03 (01-95)
neutralizing antibodies elicited by infection or primary vaccine 24 mos 23 3(13) 76(14-93)
. . . Omicron-predominant period
series, MRNA booster doses rescue neutralization potency dacCross UnvaccinaFt'ed (Ref) P 3,911 1,890 (48) _ _
many initial vaccine types. Any mRNA vaccine, 2 doses 3,619 979 (27) 55 (50-60) 0.01
<2 mos 88 22(25) 71(51-83)
2-3 mos 294 69 (23) 65 (53-74)
g acl T - B sl . * 4mos 150 42(28) 58 (38-71)
e 05 as RS NS M e ns  ns s . NS s ns e s @ 1xWashinglon-iinfected 25 mos 3,087 846 (27) 54 (48-59)
245x~2x  233x~2x 245x ~2x -@ 2x Moderna mRNA-1273
&= xPfizer BNT16262 Any mRNA vaccine, 3 doses 2,833 276 (10) 88 (86-90) <0.001
N o= M <2 mos 1,261 103 (8) 91 (88-93)
8 188 @ 1xJanssen Ad26.COV2.S 2-3 mos 1,383 137 (10) 88 (85-90)
= ‘& 2x Astrazeneca AZD1222 24 mos 189 36(19) 78 (67-85)
% | ? Ség © 2x Gamaleya Sputnik V
s N lg v O 2xSinopharm BBIBP-CorV/ “Vaccine effectiveness (VE) against COVID-19—associated emergency department/urgent care (ED/UC) visits and hospitalizations was higher after
2 .: °*n |g y the third dose than after the second dose but waned with time since vaccination. During the Omicron-predominant period, VE against COVID-19—
‘ : /8 o o ,8 associated ED/UC visits and hospitalizations was 87% and 91%, respectively, during the 2 months after a third dose and decreased to 66% and 78%
0 . < g a by the fourth month after a third dose. Protection against hospitalizations exceeded that against ED/UC visits.”
118 ) L . L | | ) ] https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e2.htm?s cid=mm7107e2 w
O U U P G U S R R @
FPFFRPFTFR T TR FTFRFFPR FFP FFP XX
105 = * C Efficacy against SARS-CoV-2 Infection
w X ns « X n - 3x mRNA-1273 . . ..
x X stix o - 3xBNT16262 This nonrand(_)m|2ed clinical study, ] — BnTi62b2 vaccine ] — mRNA-1273vaccine  yeee-
104 B 2xAd26.00V2S assessed the immunoge- — 304 — Control i 304 — Control i
5 ] g 1xAd26.COV2S nicity and safety of a fourth dose of either EE
8 ;j;‘;j;;z BNT162b2 (Pfizer-BioNTech) or mRNA- g
T 1004 X BNTIozb2 1273 (Moderna) administered 4 months E 207
g . 2XAZD1222 after the third dose in a series of three 2
T 1x mRNA-1273 . . ®
3 0l oy SpuikV BNT162b2 doses. Vaccine efficacy was T 10
=7 * ixazoizz2 estimated to be higher for the prevention ]
] - 2ok V of symptomatic disease (43% for
101 BNT162b2 and 31% for mRNA-1273) 0
b; K a https://www.neim.org/doi/pdf/lO.1056/ Days since Receiving Vaccine Days since Receiving Vaccine
& F X NEJMc2202542?articleTools=true No. at Risk No. at Risk
BNT162b2 vaccine 151 148 144 132 130 126 mRNA-1273 vaccine 115 111 103 92

https://www.biorxiv.org/content/10.1101/2022.03.15.484542v1 full.pdf Cantrol 0 23 1% M 130 Iz Control 150 133 124 2



https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e2.htm?s_cid=mm7107e2_w
https://www.nejm.org/doi/pdf/10.1056/NEJMc2202542?articleTools=true
https://www.biorxiv.org/content/10.1101/2022.03.15.484542v1.full.pdf

United States Overall

* Nation completely
declining

* Most are sustained
declines

Trajectories of States w\_— Stz
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Declining 54 (54)

Plateau 0 (0)

Slow Growth 0 (0)
In Surge 0(0 - -'
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United States Hospitalizations

* Hospital admissions are

lagging case rates, and are
declining

# States
(prev week)

Declining 3(4)
50 (49)
Slow Growth 1 (0)

In Surge 0(0)

25-Mar-22

Plateau

Trajectories of States

mmmmmmm

Wisconsin Michigan - Plateau

Tennessee - Plateau m:uah;--npm South Carolina - Flateau Oelaware - Plateou

LU LTI NN
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Virginia and Her Neighbors

* Case rates are much lower
and dipping into the
moderate range

* Most now below 10/100K

25-Mar-22
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Other Countries

* UK, Netherlands, and Switzerland show increases in hospitalizations

 Cases also rebounding in several European countries

Daily new confirmed COVID-19 cases per million people

7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number of
infections.
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Weekly new hospital admissions for COVID-19 per million people

Weekly admissions refer to the cumulative number of new admissions over the previous week.
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https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&time=2021-07-01..latest&facet=none&pickerSort=asc&pickerMetric=location&Metric=Confirmed+cases&Interval=7-day+rolling+average&Relative+to+Population=true&Color+by+test+positivity=false&country=USA~GBR~ZAF~CAN~ISL~IRL~DNK~ISR

County-level comparison to previous highest peak

* Most counties in VA have had the highest case rate of the pandemic in the last week
* Nationally the number of counties at their highest rate has expanded considerably

Recent Incidence Compared to Worst Week by County Recent Incidence Compared to Worst Week by County

Recent Incidence Compared to Worst Week by County
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County-level comparison to last Summer

* Most counties in VA have had the highest case rate of the pandemic in the last week
* Nationally the number of counties at their highest rate has expanded considerably

Recent Incidence Compared to Weekly Summer Mean by County Recent Incidence Compared to Weekly Summer Mean by County
Mean: 7.84; Median: 0.67; IQR: 0.24-1.79 _ Mean: 2.29: Median: 1.29; IQR: 0.54-2.64
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Overview of relevant on-going studies
Other projects coordinated with CDC and VDH:

* Scenario Modeling Hub: Consortium of academic teams coordinated via MIDAS / CDC
to that provides regular national projections based on timely scenarios

* Genomic Surveillance: Analyses of genomic sequencing data, VA surveillance data, and
collaboration with VA DCLS to identify sample sizes needed to detect and track
outbreaks driven by introduction of new variants etc.

* Mobility Data driven Mobile Vaccine Clinic Site Selection: Collaboration with VDH
state and local, Stanford, and SafeGraph to leverage anonymized cell data to help
identify

UNIVERSITYs VIRGINIA
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COVID-19 Scenario Modeling Hub

Collaboration of multi p|e academic https://covid19scenariomodelinghub.org/viz.html
tea mS tO p rOV| d e natlon a I a n d State- Projected Incident Cases by E(p;iim;gﬁagflvc\ﬁgi ?Vgecg} by Scenario for Round 11 - US

. . Scenario A ; Optimistic severity, High immune escape/LScenario B ; Optimistic severity, Low immune escape/High transmissibility increase
by-state level projections for 4

aligned scenarios that vary vaccine
rates (high — low) and impact of the
Delta variant (high and low)

o
o
o
o

* Round 12 underway to update 11

* Round 11 recently released to
assist in federal response to
Omicron wave
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https://covid19scenariomodelinghub.org/viz.html
https://www.cdc.gov/mmwr/volumes/70/wr/mm7019e3.htm

